Background: Transfusion-transmissible infections HIV, HBV, and HCV are among the greatest threats to blood safety for transfusion recipients. Seroprevalence among blood donors is a useful source of information on their prevalence in the community. The present study was undertaken to determine the profi le of the seropositive blood donors attending the blood bank at Christian Medical College, Ludhiana, Punjab. Materials and Methods: This was a 3-year cross-sectional study, (1 st January 2008 till 31 st December 2010) whereby the data of the blood donors screened during this time were analyzed. We further studied the epidemiological profi le of the seropositive donors. Results: There were a total of 32,829 donations. Seroprevalence of HIV, HBV, and HCV were 0.27%, 1.11% and 1.53%, respectively. Most of them were males (96.76%) and were in the age group of 18-30 years. Replacement donors constituted 95.75%. Occupation of seropositive donors included business, various services, and agriculture. There were 89 students who were seropositive. Conclusions: Seroprevalence among blood donors has shown a signifi cant (P value for HIV 0.05, HBV < 0.001, HCV 0.004) decreasing trend over the 3 years. The professional distribution reveals the shift in seroprevalence from the high-risk group to the general population. Introducing pre test and post test counselling in blood banks will identify patients at an earlier stage where treatment would be more effective. The need to shift the burden to voluntary blood donation cannot be overemphasised.
INTRODUCTION
Blood transfusion is a life-saving intervention and millions of lives are saved globally through this procedure. However, Transfusion-transmissible infections (TTI) such as HIV, HBV and HCV are among the greatest threats to blood safety for transfusion recipients and pose a serious public health problem.
The burden of patients with HIV/AIDS (Acquired Immune Deficiency Syndrome) has gradually been increasing worldwide. As per global estimates a total of 33.3 million people are living with HIV. [1] The prevalence of HIV in India is 0.3% among the general population. [1] The prevalence of HIV among blood donors was noted to have a wide range between 0.02% and 8.5% in various studies. [2] [3] [4] [5] [6] [7] Punjab is classified as a low prevalence state as per NACO (National AIDS Control Organisation) [8] According to the World Health Organisation (WHO), HBsAg (Hepatitis B surface antigen) prevalence among the general population ranges from 0.1% to 11.7%. [9] HBV prevalence in the general population in India is 2-8% and 1-2% in the blood donors, according to various studies. [10] [11] [12] Approximately 3% of the world population is infected with Hepatitis C virus (HCV). [13] The global seroprevalence of HCV among blood donors varies from 0.4% to 19.2%. However, overall HCV prevalence in India has been reported to be less than 2%. [11, 12, [14] [15] [16] Considering the mandatory requirement of screening of all blood donors, seroreactivity among them provides an insight into seroprevalence in the general population.
It also gives an opportunity to study the profile of these seropositive patients. Hence this study was undertaken to determine the profile of the blood donors who are seropositive for HIV, HBV and HCV attending the blood bank.
MATERIALS AND METHODS
The study was a 3 years (1  st January 2008 till  31 st December 2010) cross-sectional study, where the records of all the blood donors were analyzed. As per the guidelines all the donors underwent a screening after obtaining a written consent.
The blood of donors who were found to be fit for blood donation was tested for HIV, HBsAg, and HCV (by the third-generation Elisa kit by Ortho Clinical diagnostics using the automated chemiluminescence technology with a sensitivity of 99.96%), Malaria parasite (by Pan Malaria antigen card test by microgene with a sensitivity of 100%) and syphilis (by Treponemal pallidum hemagluttination by microgene).
We further studied the epidemiological profile of the seropositive donors and classified them according to gender, age, type of donation, their profession and geographical distribution. The data was then analysed by calculating descriptive statistics using SPSS version 16 .0.
RESULTS
The study analyzed a total of 32,829 donors. There were 955 seropositive patients with an overall seroprevalence of 2.9%. Among the seropositive patients 88 were HIV, 364 were HBV and 503 were HCV positive with a seroprevalence of 0.27%, 1.11%, and 1.53%, respectively [ Table 1 ]. Seroprevalence among blood donors has shown a significant (P value HIV 0.05, HBV < 0.001, HCV 0.004) decreasing trend over the 3 years.
There were 15 donors with co-infections. Majority (eight donors) had HBV-HCV co-infection, followed by HIV-HCV (5 donors) and HIV-HBV co-infection (1 donor). There were a total of 31,765 males (96.76%) and 1064 females (3.24%). More than half of the seropositive donors were males between 18 and 30 years of age.
The donors were either replacement or voluntary. Voluntary donors constituted a very small proportion of the seropositive donors [ Table 2 ].
The donors were classified according to their profession [ Figure 1 ]. Among the HBV-positive donors 25% of them were men in various services followed by business men (18%) and agriculturists (16%). Among the HCV-positive donors 23% of them were service men and business men followed by agriculturists (16%). Laborers and students were 9% each. We also looked at the distribution of students who where seropositive [ Table 3 ].
The donors were grouped according to their geographical distribution according to the states they came from. Majority of our donors were from Ludhiana district. The districts from where our donors were governed by their proximity to Ludhiana district. We also had identified seropositive donors from the neighboring states and union territories.
DISCUSSION
Every year more than 90 million units of blood are collected worldwide. [17] To improve blood transfusion safety, WHO recommends an integrated strategy including establishment of well-organised blood transfusion services, prioritization of blood donation from voluntary non-remunerated donors, screening of donated blood from at least the four major transfusions-transmissible infections with quality assured assays, rational use of blood and implementation of effective quality control systems. [18] In this cross-sectional analysis there were a total of 32,829 donations over 3 years. Seroprevalence of HIV, HBV, and HCV were 0.27%, 1.11%, and 1.53%, respectively. In our study the seroprevalence of HCV is more among blood donors as compared to HIV and HBV. However, most of the previous studies have noted a higher prevalence of HBV as compared to HIV and HCV [ Table 4 ]. This could be attributed to the high prevalence of injectable drug users (IDU) in Punjab. Among the 157 IDUs from Punjab Jindal et al. noted that 16.6, 17.8, and 33.7% were found to be positive for HIV, HBV, and HCV infections, respectively. [19] In studies done in Punjab, the prevalence of HIV among blood bank donors was 0.12% as against 0.3% in the general population. [20] In the present study the prevalence was 0.27%, which was higher than the previous studies and is comparable to the seroprevalence of the general population (0.3%) of Punjab. [8] In the present study majority of the donors were males (96.76%) which are quite similar to the other studies. Buseri et al., noted that 85.1% of the seropositive donors were males. [7] Most of the seropositive donors were among the young productive population between 18 and 30 years of age followed by 31-40 years of age. According to the study done by Kakepoto et al., higher rate of prevalence of HBsAg and HCV was observed in the younger age group of 21-30 years. [5] Buseri et al., noted that the highest prevalence of HIV was between 18 and 47 years and that for HBV was between 18 and 27 years of age. [7] Replacement donors constituted 95.75% of the seropositive donors. Most of the studies have shown higher prevalence among replacement donors as compared to the voluntary donors. The replacement donations comprised 95.6% while the voluntary donations were 4.3% of the total donations in the study done by Meena et al., [21] It was also noted that the prevalence in the replacement donors was significantly higher compared to the voluntary donors among both HBV and HCV-positive donors (1.47% vs. 0.29% in HBV-positive donors and 0.58% vs. 0.17% in HCV-positive donors).
Seropositivity among the voluntary donors (0.27%) was less as compared to the replacement donors (0.60%) among the 16,520 HCV-positive donors studied by Thakral et al., [22] Kakkar et al., from our institution noted that 94.7% of the donors were replacement donors. [23] This probably reflects a basic lack of awareness in the general population the presence of misconception and fear associated with donating blood, the lack of health education and the indifferent attitude of the health sector. The need to shift the burden to voluntary blood donation cannot be overemphasized.
Most of the seropositive donors were business men, men in various services, agriculturists, etc. It was a matter of concern to notice the number of students who were seropositive. This might be related to the large number of IDU in Punjab. As per the 2009 estimates, the prevalence of HIV among IDUs in India is 9.2%, whereas that in Punjab is 26.1%. [8] Findings noted was supported by the UNAIDS report of 2010 which noticed a shift in seropositivity from the high-risk population to the general population.
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CONCLUSIONS
Seroprevalence among blood donors has shown a significant (P value for HIV 0.05, HBV <0.001, HCV 0.004) decreasing trend over the 3 years. Higher seroprevalence of HCV as compared to HIV and HBV could be attributed to the high prevalence of IDU in Punjab. The professional distribution reveals the shift in seroprevalence from the high-risk group to the general population. Introducing pre-test and post-test counseling in blood banks will identify patients at an earlier stage where treatment would be more effective. It will prevent further transmission which has an impact on the family members and community at large. The need to shift the burden to voluntary blood donation cannot be overemphasized.
